Nitric oxide modulation affects the tissue distribution and toxicity of bupivacaine.
We have previously demonstrated that inhibition of nitric oxide synthase (NOS) alters the toxicity of local anesthetics including bupivacaine. Because significant changes in blood distribution are associated with the use of nonselective NOS inhibitors, the purpose of this study was to determine whether modification of bupivacaine toxicity by nonselective NOS inhibition is due to alteration in tissue disposition of bupivacaine. Rats were anesthetized with halothane and pretreated with either: 1) a nonselective NOS inhibitor, N(omega)-nitro-L-arginine methyl ester (L-NAME, 2 mg/kg/min, IV for 30 min); 2) a neuronal NOS inhibitor, 7-nitroindazole (7-NI, 30 mg/kg, IP); or 3) vehicle (control). Thirty minutes later, bupivacaine 2 mg/kg/min IV was infused until onset of seizures, arrhythmias, or asystole. L-NAME caused a rapid increase in plasma bupivacaine concentrations (3-4 times faster than in the other groups), which was associated with markedly lower bupivacaine doses (mg/kg) required to produce arrhythmias in L-NAME (4.2 +/- 0.5) vs. control (26 +/- 3, p < 0.01) and 7-NI groups (17 +/- 3, p < 0.01). Myocardial bupivacaine concentrations at arrhythmia onset were slightly lower in the L-NAME group. Bupivacaine seizure doses in 7-NI and L-NAME pretreated animals were similar to control but significantly different from each other. Brain bupivacaine concentrations at seizure onset were similar among the groups. There were no significant differences between 7-NI and control groups in any parameter observed. We conclude that enhanced cardiotoxicity of bupivacaine by nonselective NOS inhibition is primarily due to rapid increases in plasma and myocardial distribution of bupivacaine.